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ABSTRACT 

This guide for a mathematics curriculum for grades 
1-4 presents topics in sequential order for the entire four-year 
program. Grade level was not used for separating units; instead^ an 
integrated sequencing of concepts was used in preparing this guide. 
The relationship between units is specified for the teacher as an 
explicit mapping of how a particular concept is developed throughout 
the program. Number concepts^ numeration^ geometrical concepts^ 
measurement concepts^ and operations with whole numbers and fracrions 
are presented in 43 units. Each unit contains a description of the 
concepts and mathematical activities with which the students are to 
be presented • Specific performance objectives are also listed. 
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LEARNING BZQIM:^^:: 1: 3ot^ — Introduction, Pliase 

Di^SCiaPTIOH 

/ji introduction tc ascer^ibiincr objects into sets is 
provided in this learninc soquonco. This skill will enable 
the studont to distinjuisri bctiveon various set3 and to 
understand the nGc^nincT of equality. He vvili be able to 
coT.;pare two sets to determine v;hot;:er the first set has 
noro than, fevjer than, or the same nuj-ibor of elGinents as 
the other set, Thoii he can determine hov.- nany more or fever 
laerubcrs the first 3Gt lias than the seconc]. set if they do not 
have the ^ainc nuiuber of olenents. One-to-one correspondence 
betwcMi tvo oets should bo ciTipliasisGd* Coirspariscn of the 
r*,Gr,Jucr3 of t'.^o octi^ (as to col-or, siso, ohape ; otcO should 
bo and it siACuld be emphasized tliat the color, si^e, 

nhapc. etc do not affuct the nun\bcr of uenbers in the seto 
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Li.-.iiLM.:'^, r^r.ouruci: l: sets—in troduction , riiasc a 

OBJECTIVES 

I. Ill tho study of sets, the student should be able to: 

Identify a set* 

b. i)escribc a act as a collection of toys, people, 
objects, etc. 

0. lacntify the raembers of a set. 

i). /'.Gse'iible objects into specified sets. 

1. :. Pair the ;\e.ubers of tv;o given sets (one-to-one 

correspondence) • 

i'" . ;eterji'.ine v;:iich of two given sets has fewer members. 

G. Jotcrnine v/liicli of two given sets has more members. 

h. i.'roia a collection of sets identify sets that match 
in number . 

I. Jo3cribo ami illustrate a set which is empty. 

J. JeteriAinc v/hicVi of three given sets has the fewest 

•-.lenborG . 

i)otorrAino which of three given sets has the most 
: ic* ibers . 

II. In v;or-:ing v;itii set operations, the student should be 
able to: 

/v. De;v,oni::txate tiie union of two sets. 

separate a set into disjoint subsets. 

III. In c::tendinu his t^tudy of the above concepts and 

Ghill:;, tho rjtudont should be able to group objects 
that arc alii:o in size, color or description. 
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LiJAlUli:JG »s^JOn)::>JCr 2> il uraeration — Intro duction to o3umerals 

DESCRIPTION 

Tl'tO purpose c6 this learning sequence is to have the 
stuJant road and v/rito numerals^ with special emphasis placed 
on the nunorals 1, 2, 3, 4, 5, 6, 1, 8, 9, The order in 
v;hic:) the nuj;. orals apijear is also iraportant. Counting objects 
correctly is essential, /ilso included in this sequence is 
the. concept oE sero, the numeral 0 and its importance in 
our nui;i:)er svsten. 
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L£AU.VIM0 o;::a]i;:iCi; 2. iJumQratio n — Introduction to Ntjuerals 

OBJECTIVES 



I. ilie stuoont should be able to maintain and utilize 
basic skills acquired in learning sequence 1. 

II. In worl.ing with sets, the student should be able to; 

A. IcIonLify sets v/ith the same nuinber of elements — 
onc-to-'One correspondence . 

Identify sets v/ith one, two or three members. 

C. Identify and describe the empty sot. 

n. Identify the cardinal number of a given set with 
iio iiore than nine members by counting. 

I:. }..sti:.iato Lho number of elements of a set. 

r. remonstrate that the elements of a set can be 
counted in any order to obtain the cardinal 
nu:.iber of the sot. 

III. II'.; af)plyinrj nuraljor concepts, the student should be 

able to; 

:aJ:e juirips of one, two, three and five on the 
auiiber lino. 

L. Locoanize thLj nuiAerals 0, 1, 2, 3, 4, 5, 6, 7, 8, 9. 



C. Ifrite the nui.creils 0, 1, 2, 2, 4, 3, G, 1, 8, 9t 
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LEARNING SEQUENCE 3: Geom<j try, Phase A 

DESCRIPTION 

In this sequence the student is introduced to plane 
shapes, lines and points, recognition of basic colors and 
conparison of and distinction betv;oen various shapes. The 
student will become familiar with the circle, triangle, 
rectangle and square. Recognition and drawing of these 
plane figures are important. Emphasis is placed on the 

concepts of point and line. Recognition of basic colors 

« 

is applied to grouping in sets, and special mention is made 
of the colors of the rainbow. The purpose of the comparison 
of and distinction between the various plane figures is to 
make the student av;are of similarities and differences. 



LEARNING SEQUENCii: 3: Geometry , Phase A 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequence 1. 

II, In observing physical models of lines and points » 
the student should be able to; 

A. Identify the following: 



b. Identify a sinple closed curve 



III. In observing models of simple closed curves the student 
should be able to: 

A. Distinguish between the inside and outside of a 
simple closed curve. 

B. Identify and draw the following simple closed 
curves: 

1. Circle. 

2. Triangle. 

3. i^ectangle. 

4. Square. 

C. Give an identifying property or proper ities of: 

1. A circle. 

2. A triangle. 

3. A rectangle. 

4. A square. 

IV. By using the basic colors the student should be able to 
A, Identify the following colors: 



1. lleA. 

2 . orange • 

3. Yellow. 

4. Green. 

5 . Blue . 

6. Indigo. 

7. Violet. 



1. 
2. 
3. 
4. 



Point. 

Line segment. 



Line« 
Curve . 




1. 

2. 



From a set of lines and figures. 
By drawing. 



LEARi;iNG SEQUENCE 3: Geometry , Phase A (Continued) 

B. Cite the colors of the rainbow. 

C. Distinguish between light and dark colors, 

D. Distinguish between day and night* 

V. In recognizing shapes of objects the student should 
be able to: 

A. Identify difference in shapes or the members of 
a given set of objects. 

B. Identify similarities in shapes of the members 
a given set of objects. 



LEARNING SEQUENCE 4: Spatial Re lationships 

DESCRIPTION 

In this learning sequence the student oecomes aware 
of the position of an object in space. The concepts of 
relative position, such as oyfer, iinder; above/ below; front, 
back; beginning, middle, end; left, right; inside, outside; 
interior, exterior; are also applied to the development of 
the concept of opposites (inverses) . Comparative concepts 
such as nearer and farther are introduced* 



LEARNING SEQUENCE 4 : Spatial Relationships 

OBJECTIVES 

I, By investigating the concept of position- the student 
should be able to distinguish between: 

A. Over and under. 

B. Front and back. 

C. Inside and outside. 

D. Center and ende. 

E. Top and bottom. 

F. Left and right. 

G. Up and dovm. 

H. To and from, 

I. On and off. 

J. High and low. 

II, By investigating the concept of relative position # tha 
student should be able to: 

A. Distinguish between nearer and farther. 

B. Identify an object lying between two given ob^Cta* 
Place an object between two given objects. 



LEARNING SEQUENCE 5: Measure — Introduction to Measuremen t 

DESCRIPTION 

Measuren^ent is introduced to acquaint the student with 
one system of measure to describe the size, length or value 
of an object. Among the concepts introducccv are elative 
size, distance, time, money units, weight and liquid measure • 
Regarding relative f^:,ze, the student's attention focuses 
on the concepts of large and sir.all, tall and short, thick 
and thin, heavy and light, hot and cold. The distance 
measures of inches, feet, yards and niles arc ir.troduced. 
Time is discussed with the concept of yesterday, today and 
tomorrow. 3c ^ond 'zho v-ileriar is ir.troduc'^d to develop 
the concepts of day, week, nonta and year. Third, calendar 
terminology is used to name the days of the week and to 
name the months o2 the ys^.r. Fourth, the clock is used to 
introduce the u^its of h:>uj:, minute and second. Recognition 
of denominations of coins and thexr Vc^lu^^s is empnarized. 
The student iz intrcducid to the fingli.oh systeia of wei7hts 
and liquid m-^-asuroc wit a ap^olications to every ay living. 
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LEARNING SEQUENCE 5: Measure — Introduction to Measurement 

OBJECTIVES 



I. By investigating the concept of distance, the student 
should be able to distinguish between: 

A. Nearer and farther for the comparison of two 
measures . 

B. Longer and shorter for the comparison of two 
measures . 

C. Nearest and farthest when given three or more 
lengths • 

D. Longest and shortest when given three or more lengths 

II. By investigating the concept of time, the student should 
be able to: 

A* Distinguish between yesterday and tomorrow com- 
pared to today . 

B. Distinguish among morning, afternoon and night. 

C. Identify the following: 

1. Day and week. 

2. Month and year. 

3. Year and decade. 

III. Given selected denominations of money/ the student should 
be able to: 

A. Name the follcvring coins: 

1. Penny. 

2. Nickel. 

3. Dime. 

4. Quarter. 

5. Dollar, 

B. Tell the cent value of: 

1* Penny. 

2. Nickel. 

3 . D ime . 

C. Tell how much a set of pennies and nickila is worth. 



LEARNING SEQUENCE 6: Operations — Fractions as Parts of 

a Whole 

DESCRIPTION 

The purpose of this learning sequence is to develop 
an understanding of the concept of a part relative to the 
whole. The student becomes aware that things are not always 
whole and that there is a system and notation to describe 
tJiose parts of the whole. Words such as all, most, half, 
ttOinc find nont arc introduced, and the ideas that they 
t' , rc'senc jm, developed. 



LEARNING SEQUENCE 6: Operations — Fractions as Parts of 

of Whole 



I. By applying the concept of fractional parts, the student 
should be able to; 

A. Demonstrate that things are not always whole. 

B. Identify the following by shading when given a 
set of shapes: 



1- All, 

2. Most. 

3 • Some • 

4 . Nome • 

5. A piece. 



II • The student should be able to demonstrate an under- 
standing of fractional parts by: 

A. Dividing a given figure into two unequal parts, «nd 

1. Identifying the smaller part by reading. 

2. Identifying the larger part by labeling it. 

B. Dividing a given figure into parts by means of 
two or more line segements, and 

1. Identifying the smallest part o f the divided 
figure by shading (for example , ) • 

2r Identify the largest part of the divided 

figure by labeling with an X (for example rCC^Bi ) 

III. In extending his study of the above concepts and skllle, 
the student should be able to: 

A. Identify a half of a given object as one of two of 
its equal-sized parts. 

B. Draw a line to divide a circle or rectangle into 
halves and identify one-half by shading. 



OBJECTIVES 



1. 
2. 
3. 



Four parts. 
Five parts. 
Six parts. 



LEARNING SEQUENCE 7: Operations -- Introduction to Operations 

with whole Nvimbers 

DESCRIPTION 

In this learning sequence emphasis is placed on 
joining two sets and separating a set into disjoint subsets. 
These operations relate to the abstract concept of addition 
and subtraction of whole numbers. The student is intro- 
duced to the notations for operations such as the plus 
sign (+) and the minus sign (-) . 
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LEARNING SEQUENCE 7: Operations — Introduction to OperationB 

with Whole Numbers 

OBJECTIVES 

I. The student should be able to maintain and utilize 
basic skills acquired in learning sequence 1 and 2. 

A. In working with sets, the student should be able to: 

1. Illustrate the union (joining) of two sets* 

2. Illustrate th^ separating of a set into two or 
more disjoint sets. 

II* In using number facts, the student should be able to: 

A. State the addition facts to 9 orally and in writing* 

B. State the subtract;jLon facts to 9 orally and in writing. 
III. In using notation, the student should be able to? 

A. Identi,fy the plus and minus symbols 

B. Use the plus and minus symbols (+,-). 

IV. The student should be able to develop the necessary skills 
to demonstrate the commutative property for addition: 

A, With sets of objects. 

B. With a number sentence. 

V. In extending his study of the above concepts and skills, 
the student should be able to: 

A. In operations with whole numb.ers find the cardinal 
number of the union of two given sets. 

B. In operations with whole numbers solve an equation 
such as 2 + n = 5 (for sums less than 10) . 



LEARNING SEQUENCE 8: Sets, Phase B 

DESCRIPTION 

In this learning sequence emphasis is placed on the 
grouping of objects into sets and the comparison of the 
cardinal ntambers of sets. The concepts of equality and 
inequality are introduced as a result of matching seta. 
The student is introduced to relations and their notation! 
such as =/ ¥f< f >• Reinforcement is made of the concept 
of the empty set. The student is also introduced to notations 
of subset and set operations* 



LEARNING SEQUENCE 8: Sets, Phaee B 

OBJECTIVES 



I* The student should be able to maintain and utilize 
basic skills acquired in learning sequence 1 and 2. 

II • To demonstrate an understanding of grouping, the 
student should be able to: 

A, Specify a set by listing or describing. 

Identify the elements of a given set. 

III. By comparing sets, the student should be abl« to: 

A* Determine whether set A is equivalent to set B. 

B» Construct a set with mora/ fewer or as many membari 
as a given set. 

C. Construct a set with exactly ono meinber more or 
one member less than a given set, 

IV. The student should be able to comprehend the concept 
of the empty set and illustrate with three examples. 

V, The student should be able to arrange three or more 
non^-equivalent sets in order r starting with the set 
containing the fewest members • 

VI. The student should be able to compare the cardinal | 
numbers of two sets by means of the symbols '^f^ X 
For example: 

A. n(A) « n(B) 

B. n(A) 5^ n(B) 

C. n(A) > n(B) 

D. n(A> < m(B) 

VII, In extending his study of the above concepts and 
skill;5, the studnet should be able to: 

A. Identify the union of two given sets* 

List the subsets of a given set whose cardinal numbur 
is less than or equal to 3. 



RJC 
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LEARNING SEQUENCE 9 : Numeration - - Who le Numbers 

DESCRIPTION 

Numeration and the natural order of whole numbers 
is stressed in this sequence. Emphasis is placed on the 
development of skill in reading and writing numerals. The 
student is introduced to ordinal numbers • The number line 
is used to reinforce the concept of order of numbers* The 
student begins to develop an understanding of the decimal 
system by writing two-digit numerals in expanded notation • 
He uses his ability to count by ones to learn to count by 
twos, fives and tens to one hundred. 
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LEARNING SEQUENCE 9: Numeration— Whole Numbers 



OBJECTIVES 

I. The student should be able to maintain and utilize 

basic skills acquired in learning sequence 1, 2, and 8. 

II, In order to demonstrate a proficiency in the use of 
single-digit nuiobera, the student should be able to: 

A. Determine the cardinal number of a set with fewer 
than ten numbers. 

B. Make statements of inequality for numerals 0 to 9. 

C. Demonstrate the ability to use ordinal numbers 
by identifying the first through tenth objects 
of a set. 

D. Identify the smaller of two given one-digit 
numbers • 

E. Identify the larger of two given one-digit numbers • 

F. Name the number successor (one greater than) of 
a specified number. 

G. Name the number predecessor (one less than) of a 
specified niunber. 

III. In order to demonstrate an understanding of two-digit 
nx2mbers, the student should be able to: 

A. Group by tens. 

B. Write a two-digit number in standard foirm (for 
example, 79) • 

C. Write a two-digit number in expanded notation 
(for example, 70 + 9 or 7(10) ♦ 9). 

D. Naune the decades (10, 20, 30, 40, 50, * . 

IV. In extending his study of the above concepts and 
skills, the student should be able to: 

A. Distinguish between an odd or even ntimber. 
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LEARNING SEQUENCE 10: Niimeration — Inbroduction to 

NtAmeration Systems 

DESCRIPTION 

The concepts of the empty set and zero are further 
reinforced in this unit. Emphasis is placed on face value 
and place value of the digits in the numbers from zero to 
one fiundred. The student is introduced to the notion of 
^)arity by distinguishing between odd and even numbers. A 
foundatic i for understanding other numeration systems 
(banes other than ten) through counting skills (counting 
by fives, twos and tens) is formed. 
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LEARNING SEQUENCE 10: Numeration — Introduction to 

Numeration Sy^s terns 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequence 1, 2, B, 
and 9. 

II. Given the set of nxomerals from 0 to 100, the student 
should be able to : 

A. Illustrate the concept to zero (the cardinal nura-- 
ber of the empty set ) . 

B. Identify the numerals from 0 to 99. 

C. Give the face value of a number. 

D. Give the place value of the digits in any numeral 
from 1 to 100. 

HI, In extending his study of the above concepts and skills r 
the student should be able to: 

A. Count to 100 orally by: 

1* jnes 

2. Two* 

3. Tens 

4 . Fives 

B. Write the numerals 1 to 100. 

C. Fill in the missing numerals when given a sequence 
between 0 to 100. 

D. By citing an example^ associate the number two with 
the notion of; 

1. A pair (eyes^ shoes, socks, twins) . 

2. Doubling (double-dip ice cream cone). 



ERIC 
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LEARKING SEQUENCE 11: Operations — Addition , Phase A 

DESCRIPTION 

The student develops the concept of addition of 
nuiobore by relating addition to the union of two disjoint 
Bets. The equation in which both addends are less than ten 
is known as a basic addition fact. Memorization of basic 
facts is an absolute necessity for proficiency in mathe*- 
matics, Manipulative device?, such as thQ number line and 
conctant drill, stress reinforcement until memorization is 
achieved. In developing tjhese facts, five important 
principles are used. The student is introduced to these 
basic principles of closure, commutatlvity , associativity # 
identity property and the inverse property. Addition of 
two-digit numbers (without regrouping) is derived by apply- 
ing those principles. Emphasis is placed on using expanded 
notation for number representation* 
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LEARNING SEQUENCE 11: OperatiQns- - Addition , Phase A 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequences 1^ 2, 7> 
9, and 10- 

II. By using the concept of addition (both intuitive and 
mathematical) , the student should be able to: 

A. Write the numerals such as 3 2 to r^ilate 
addition to joining two disjoint sets* 

B. Name addends and the sum of an addition sen^ 
tence. 

C. Relate sentences such as 1 + 3 •« 4 to the joining 
of two sets. 

D. VJrite the cardinal number of the union of two sets. 

E. Use the symbol for plus (+) with the sum of two 
numbers • 

F. Write an addition fact in the standard form of an 
equation (horizontal form), e.g.^ 3 - 5. 

G. Solve and equation in standard form such as 2 + ?1 «" 5. 

H. Give the addition combinations for sums of ten or 

I. Write an addition fact in vertical form. 

J. Use the identity property such as 5 + 0 = . 

K. Compute the sum of two numbers (up to ten) by 
means of the number line. 

L. Complete an addition table showing sums less than 10 • 

M. Use the commutative property of addition, e.g^, 
2 + 3 = 3 + ; 4 + 1 ^ -r . 

N. Use the associative property of addition, e.g., 
(2 + 1) + 3 « 2 + (1 + ) . 

0. Compute the sum of twcdigit numbers where no 
' regrouping is involved. 
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LEARNING SEQUENCE 11: Operations — Addition , Phase A 

OBJECTIVES 



P. Write a two--digit numeral in expanded notation. 

Q. Use the inverse property of addition • 

III. The student should be able to state orally in writing 
without hesitation the addition facts (less than ten). 

IV. In extending his study of the above concepts and skills r 
the skills, the student should be able to: 

A* Reverse sentences such as 3 + 2 + 5 and 5+3+2. 

p. cnrr^^-'^^ the sum of three addends (using parentheses) 
such as (4 + 2) + 3 

« 6 + ,3 » 9 

C, Construct an addition table showing s^xms of twelve or 
less. 

D. Given a picture with two groups of objects, having 
a specified nimber of objects, count the number 

of objects in each group, add the two numbers and 
state the total number of objects. 



ERLC 
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LEARNING SEQUENCE 12: Operations — Subtraction ^ Phase A 

DESCRIPTION 

The student develops the concept of subtraction of 
whole numbers by relating subtraction to the separation 
of sets, and then by using the intuitive idea of taking 
away. Applying the additive inverse property of addition 
facilitates the learning of the basic subtraction facts* 
By solving subtraction sentences the student applies his 
skill to solving verbal problems • Emphasis is placed on 
expanded notation, which aids in tho understanding of 
subtraction of two-digit nximbers. The student is intro-- 
duced to writing subtraction problems in vertical form. 
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LEARNING SEQUENCE 12: Operations — Subtraction , Phase A 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequence 1, 7, 9, 
10 and 11. 

II. To demonstrate an understanding of the basic concepts 
of subtraction, the student should be able to; 

A. Express his understanding of the concept of inverse 
by giving the opposite of specified words such as 
giving — taking away . 

B. Use the idea of taking away. 

C. Use tha number line to demonstrate the principle of 
subtraction. 

D. Separate a set into smaller sets (subsets) . 

E. Remove part of a set and state how many members remain^ 

F. Use the minus sign (-) with the difference of two 
niiinbers . 

G. Write a subtraction fact in the standard form of an 
equation (horizontal form) 3 - 1 « 2. 

H. Apply the subtraction facts (differences to 10) to 
simple problems. 

I. Solve a simple subtraction statement such as 8 - n ■ 5; 
n « 2 = 4. 

J. Apply the property of zero to subtraction ouch as 
4 - 4 = ; 3 - 0 . 

K. Write subtraction facts in vertical form. 

L. Demonstrate that subtraction is the inverse of addition 
by adding the difference and the subtrahend to obtain 
the minuend. 

M. Use expanded notation to show subtraction of two two- 
digit numbers less than 100 (no borrowing) . 

N. State the difference of two^-digit numbers less than 100 
(no borrowincr) 
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LEARNING SEQUENCE 12 : Operations — Subtraction , Phase A 

(Continued) 



0. Apply the term difference to the solution of 
subtraction problems. 

III. The student should be able to state orally or in writing 
without hesitation the subtraction facts (less than 10) . 

IV. In extending his study of the above concepts and skills, 
the student should be able to reverse sentences such 
as 5 - 2 = 3 and 3=5-2. 
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LEARNING SEQUENCE 13: Problem Solving , Phase A 

DESCRIPTIOIQ 

Opportunity is provided for the student to develop 
readiness for solving verbal problems by first relating 
addition and snhtraction sentences to pictured problems. 
He first identifies an appropriate number sentence which 
applies to a pictured problem; then he develops skill in 
writing original number sentence :s to express the ideas of 
the problem. He reinforces the association of a number 
sentence with a problem by making up prob.lems that apply to 
a given number sentence. Thr^ concept of associating an 
equation with a pictured problem is extended to the solution 
of verbal problems. The student is encouraged to estimate 
the answer to a problem as well as to develop skill in 
writing an equation, solving the space equation and arriving 
at an answer. 
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LEARNING SEQUENCE 13: Problem Solving , Phase A 

OBJECTIVES 



I. The student should be able to maintain and utilize 

basic skills acquired in learning sequence 11 and 12 • 

11^ To demonstrate an understanding of the relationship 
between addition and subtraction, the student should 
be able to: 

A. Relate addition and subtraction sentences to 
pictured problems . 

B. From a set of sentences, identify the correct 
number sentence that fits a pictured problem. 

C. Write sentences that fit specified problems* 

D. Find the missing ntimber in sentences which fit 
problems • 

E. Relate a number sentence to a problem and find 
the answer. 

F. Make up problems that relate to addition and 
subtraction sentences. 

III. TO demonstrate that the student can solve a given 

simple problem, he should be able to decide whether * 
addition or subtraction (or both) is appropriate in 
the solution of a given problem, write an appropriate 
number sentence for the problem, solve the number 
sentence and interpret the solution of the number 
sentence as a solution of the problem. 
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LEARNING SEQUENCE 14 : Measure and Measurement 

DESCRIPTION 

Money experiences with pennies, nickels, dimes, 
quarters, half dollars and dollars along with problems 
involving these coins are introduced. An introduction to 
linear measure provides the student with activities asso- 
ciated with measuring lengths. He is exposed to both the 
English and metric systems of linear maeasure. Using 
containers holding a cup, a pint, a quart and a gallon, 
the student gains experience in working with fluid measures. 
He is taught to determine the weight of an object to the 
nearest pound. The student reads the clock to the nearest 
half -hour. The calendar is introduced r and the student 
becomes acquainted with the neunes of the days of the week 
and the months of the year. 
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LEARMING SEQUENCE 14: Measure and Measurement 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skill acquired in learning sequence 5. 

II. To demonstrate a knowledge of monetary values and 
U.S. coins, the student should be able to: 

A. TIame the following coins: 

1. Penny. 

2. Nickel. 

3 . Dime . 

4. Quarter. 

5. Half-dollar. 

6. Dollar • 

B. Tell the value in cents of penny, nickel, dime. 

C. Count money when given two denominations — penny, 
nickel, dim^i. 

D. Solve simple word problems involving coins. 

III. By applying principles of linear measure, the student 
should be able to: 

A. Recognize on a ruler and label: 

!• Inch. 

2. Foot. 

3. Yard. 

B. Demonstrate or explain that a foot is 12 inches. 

C. Demonstrate or explain that a yard is 3 feet. 

D. Demonstrate or explain that a yard is 36 inches. 

IV. By applying principles of liquid measure, the student 
should be able to: 

A. Identify the following measures: 

1 . Cup . 

2. Pint, 

3. Quart. 

4. Gallon. 
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LEARNING SEQUENCE 14 : Measure and Measurement (Continued) 



B. Determine the number of cups in a pint and in a quart* 

C. Determine the number of pints in a quart and in a 
gallon. 

V, To demonstrate an understanding of weight the student should 
be able to: 

A. Distinguish between ounce and pound. 

B. Find the weight of an object to the nearest pound. 

VI. To demonstrate an understanding of the concept of time, 
the student should be able to: 

A. Tell time to the nearest hour (one o'clock), 

B. Use correct notation for writing time to the 
nearest hour, e.g./ 3 o'clock. 

VII. To demonstrate a basic understanding of the calendar, 
the student should be able to: 

A. Name the days of the week. 

B. Name the months of the year. 

C. Tell the number of days in a week. 

D. Tell the number of months in a year. 

E. Tell the number of days in a year. 

F. Solve simple word problems involving the same 
unit of time (Joe worked 3 days last week and 

2 days this v;eek. How many days did he work?). 

VIII. In extending his study of the above concepts and skills, 
the student should be able to count money involving 
more than two denominations. 
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LEARNING SEQUENCE 15: Geometry » Phase B 

DESCRIPTION 

An informal development of geometry is introduced 
in this sequence. The student extend their experiences 
in comparing lengths and in recognizing common geometric 
snapes to drawing lines , circles / triangles and rectangles. 
The notions of interior (inside) and exterior (outside) 
at a simple closed curve are stressed r and the notion of 
the measure of a line segment is extended to the computa- 
tion of the perimeter of a simple polygon. The student * 
solves simple geometric problems. 
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LEARNING SEQUENCE 15: Geometry , Phase B 

OBJECTIVES 

I. The student should be able to maintain and utilize 
basic acquired in learning sequence 3. 

II. To demonstrate an under- "ding of the concept of 
shape/ the student shou ; able to: 

A. Name the properties of a square i a rectangle and 
a triangle. 

B. Distinguish between the inside and outside of a 
specified simple closed curve. 

Ill- To demonstrate an understanding of lines, the student 
should be able to: 

A. Distinguish between lines and line segments. 

B. Compare the lengths of two line segments, 

C. Solve simple problems involving length. 

IV. In extending his study of the above concepts and skills, 
the student should be able to. 

A. Identify a ray. 

B. Identify an angle. 

C. Identify objects that are symmetrical. 
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LEARNING SEQUENCE 16: Operations — Introduction to Fractions 

DESCRIPTION 

The Student is initially introduced tw the numbers 
one-half, one-third and one-fourth. He learns to identify 
halves, thirds and fourths of objects and to read the 
numerals 1/2, 1/3, and 1/4 • The notion of fractions is 
extended to telling time and measuring fractional parts of 
an inch. 
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LEARHirrG SEQCJFNCE 16: Operations — Introduction to Fractions 

OBJECTIVES 



I- The student should tao able to maintain and utilize 
basic skill acquired in learning sequences 6 and 15, 

IT. dcnonstrate a basic understanding of fractions 

the student should be able to: 

^. Distincrui^;^ between a part and the whole. 

R. Identify the following: 

1. One-half of an object, 
2 • Onc-^tfiird of an object . 
3* One-fourth of an object. 

III. The student should be able to identify and write 1/2, 
1/3, and 1/4, 
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LEARNING SEQUENCE 17 : Sets , Phase C 

DESCRIPTION 

The notion and notation of sets, the equality of 
sets and operations on sets are reviewed. The concept of 
matching sets is extended to a siany-to«*one correspondence « 
The use of Venn diagrams provides further opportunities 
to reinforce the concepts of di^^ joint sets, union of 
sets, and to introduce the intersection of sets. 
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LEARNING SEQUENCE 17: SetS ^ Phase C 

OBJECTIVES 



!• The student should be able to maintain and utilize 

basic skills acquired in learning sequence 1, 2, and 8. 

II. To demonstrate an underst2mding of relationships 
between sets, the student should be able to: 

A. Identify the following: 

1. Element of a set. 

2. Empty set-rnull set. 

3. Cardinal number of a set using the notation n(S)* 

4. Subset* 

5. Equal sets. 

6. Equivalent sets. 

7. Non-equivalent sets. 

8. Disjoint sets.' 

9. One-to-one correspondence. 
10. Symbols ^, ^,^9^0 0» 

B. Describe the objects in a set when given a set 
such as (a, b, cl (th^ first three letters in the 
alphabet) • 

C. List the members of a set when given a set, such 
as the set of all colors of the USA flag; i.e., 
[red, white, blue] 

D. Match equivalent sets — one-to-one correspondence — 
when given a collection of pairs of sets. 

E. State the cardinal number of a given set. 

F. Given a collection of pairs of sets, match sets 
which are in two- to-one correspondence. 

G. Determine whether set A has exactly one more element 
then set B. 

H. Distinguish between equivalent and non-equivalent 
sets. 

I. Distinguish between equivalent and equal sets. 

III. To demonstrate a knowledge of combining (forming unions) 

and separating sets^ the student should be able to: 
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LEARNING SEQUENCE 17: Sets, Phase C (Continued) 

A. Porra the union of setr and state the cardinal 
number of their union* 

B. Name the union of a given pair of sets. 

C. DrciW a Venn diagram to demonstrate the intersection 
of two sets which are not disjoint. 

D. Determine tha intersection of two disjoint sets* 

IV. In extending his study of the above concepts and 
pkills, the student should be able to: 

A. Ma^cri sets whicii havo many^-to-one correspondence • 

B. Identify a universal set, 

C. List the subsets of a given set whose cardinal 
nunu^er is less than or equal to 4. 
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LEARNING SEQUENCE 18: Measurement — Time 

DESCRIPTION 

The telling of time is extended to five-minute 
intervals. Emphasis is placed on the reading of time in 
print and the writing of time. Using quarter hour designa- 
tion for telling time is introduced. 
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LEARNING SEQUENCE 18: Measuremant — Time 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequences 5 and 
14. 

II. The student should be able to tell time to the hour 
and to the half hour, 

III. To demonstrate a further understanding of time, the 
student should be able to: 

A. Draw the hands of a clock to show a specified time 
(on the hour or half hour) • 

B. Read and interpret time in print. 

C. Tell time to five-minute intervals* 

D. Be able to move the hands to a clock model to a 
specified time in five-minite intervals 

E. Move the hands of a clock model to demonstrate 
earlier than 8:00 or later than 8:00. 

F. Distinguish between A.M. and P.M. 

IV. In extending his study of the above concepts and skills, 
the student should be able to: 

A, Match the Roman numberals from I-XII with the 
Arabic numerals 1-12. 

B« Tell time with Roman numerals on the face of a clock. 

C. Tell time using quarter-hour disignations , such as 
••quarter after" or "quarter to.^* 



LEARNING SEQUENCE 19: Ni^eration and Order 

DESCRIPTION 

The idea o£ place value is reviewed and extended to 
include three-digit numerals. Activities are designed to 
develop the student's ability to compare and order numbers 
through 999. Practice in expressing a ntimeral in various 
forms also assists in developing understanding of place 
value. Emphasis is placed on associating the ordinal 
number with a sequence of objects. The concepts of one- 
third and one-fourth are reviewed. 
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LEARNING SEQUENCE 19: Numeration a nd Order 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequence 1, 2, 6, 
8, 9, 10, 16 and 17. 

II. To demonstrate further understanding of numeration, 
the student should be able to: 

A. Group a set of objects by tens. 

B. Demonstrate the place value of any digit in a 
number as large as 100. 

C. Read and write three-^digit numerals. 

D. Demonstrate place value to 1,000. 

E. Read and write four-digit numerals. 
P. Count to 1,000 by: 

1» Ones. 

2. Twos. 

3. Fives. 

4 . Tens . 

5 . Hundreds . 

G. Identify the first through the ninth members of a 
sequence — ordinal niimbers. 

H. Name the successor (one greater than) and the 
predecessor (one less than) of a specified number. 

I. Write ^,^or « between pairs of numerals to make 
true statements from a list of pairs of numerals. 

J. Name the most obvious missing members in a sequence 
of numbers such as 321, 322, , , 325. 

III. To demonstrate a knowledge of numeration of fractions 
the student should be able to: 

A. Identify pictures that are separated into halves, 
thirds and fourths. 

B. Write the fractional nximerals 1/2, 1/3, 1/4. 
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LEARNING SEQUENCE 19: Numeration and Order (Continued) 



C. Tell which of two given fractions is greater, 

D. Determine 1/2 of 2, 1/2 of 4, 1/4 of etc. 

IV. In extending his study of the above concepts and skills , 
the student should be able to; 

A. Read numerals to 1,000,000, 

B. Identify pictures that are separated into eights 
and shade in one-eighth, two-eighths, etc, 

C. Draw a figure and divide it into a specified number 
of fractional part.*?* 



LEARNING SEQUENCE 20: Operations—Addition , Phase B 

DESCRIPTION 

This sequence provides for a review of the operation 
of addition and the closure, commutative, associative, 
identity and inverse properties of addition* An extension 
of addition provides for adding three- and four-digit 
addends requiring regrouping as well as those not requiring 
regrouping • Skill is developed in employing both the 
horizontal and vertical forms of addition. Emphasis is 
placed on the ability of the student to state the addition 
facts without hesitation, both orally and in writing, with 
a high degree of accuracy. 
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LEARNING SEQUENCE 20: Operations — Addition , Phase B 

OBJECTIVES 



!• The student should be able to maintain and utilize 

basic skills acquired in learning sequences 11 and 13. 

I. To demonstrate further understanding of the concept of addic- 
tion and some properties, the student should be able tor 

A, Use the number line to demonstrate the sum of two 
whole numbers, 

B, V7rite and solve an addition sentence. 

C, Apply the identity property to addition problems. 

D- Compute the sum of two two-digit numbers by regrouping, 
i.e./ 

24 + 32 = (20 + 30) + (4 + 2) 

50 + 6 = 56 

E. Compute the sum of three-digit numbers by the use 
of expanded notation. 

F. Use the commutative property to compute sums. 

G. Use the associative property to compute sums. 

H. Compute the sum of three- and four digit numbers 
without regrouping. 

I. Compute the sum of three- and four digit numbers 
by regrouping. 

J. Find the sum of numbers by using the vertical form. 

K. Compute the sum of one- to three-digit numbers using 
3, 4 or 5 addends and check the sum by adding in the 
opposite direction, e.g., 

246 
300 
420 

I. To demonstrate skill in addition, the student should be 
able to : 

A. State orally or write the addition facts ^ without 
hesitation, v;ith at least 90% accuracy. 

B. Give the sums of column additions v/ith at least 80% 
accuracy . 



LEARNING SEQUENCE 20: Operations — Addition , Phase B 

(Continued) 



IV. In extending his study of the above concepts and 
skills, the student should be able to: 

A. Compute the product of two numbers by repeated 
addition, 

B. Solve multiplication equations with factors of 
5 or less using sets and number lines as aids, 
e.g.. 



4X3 = 


X X 




X X 




X X 




X X 




X 




X 




X 
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LEARNING SEQUENCE 21: Measurement — Money and Linear Meaaurt 

DESCRIPTION 

The principle emphasis in this sequence is on 
gaining experience in dealing with money and linear 
measure. The montary value of a set of coins including 
pennies, nickels, dimes, quarters, half-dollars and dollars 
is reviewed. Emphasis is placed on being able to make 
change, to determine the number of nickels equivalent to 
a specified niomber of dimes r and to determine the number 
of dimes equivalent to a specified number of half-dollarsr 
Skill in dealing with money is applied to problems solving. 
The student is introduced to a technique of measuring 
line segments. At this level the student uses standard 
units of measure — the inch. 
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LEARNING SEQUENCE 21: Measurement — Money and Linear Measure 

OBJECTIVES 



I. The student should be able to maintain and utilize 

basic skills acquired in learning sequences 5 and 14* 

II. The student should be able to demonstrate an under- 
standing or monetary values and U. S. coins by: 

A. Telling how many cents each of the following is worth: 

1» Quarter, 

2. Half-dollar. 

3. Dollar. 

B. Telling how many nickels a quarter is worth. 
C* Telling how many dimes a half-dollar is worth. 

D. Using pennies and dimes to illustrate placevalue of 
a digit in a numeral. 

E. Making change involving dimes # nickels ^ pennies 
and quarters. 

Combining quarters, dimes, nickels, half-dollars 
and pennies to pay a bill of 97<:. 

G. Identifying the cost of an article from a pricm tag 
expressed in cents, such as 5C, 20C. 

H. Determining the individual costs of two or three 
articles . 

I. Solving addition and subtraction problems involving 
pennies, nickels, dimes, quarters and half-dollars. 

III. By using linear measurement principles, the student should 
be £tble to: 

A. Measure, with a ruler, the lengths of specified objects 
to nearest inch or half-inch 

B. Draw a line segment with length specified in inches 
and in half -inches. 

C. State the number of inches in a foot. 

D. Measure the length of a given object in feet and inches. 
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LEARNING SEQUENCE 21: Measurement — Money and Linaar Measure 

(Continued) 



IV* In extending his study of the above concepts and 
skills, the student should be able to: 

A. Express the monetary value of a given set of coinB 
as $2.13. 

B* Measure length to the nearest quarter-inch • 

C. Convert a measure given in feet and inches to 
inches . 

D« Convert a measure given in inches to feet and inchas* 
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LEARNING SEQUENCE 22: Operations—Subtraction , Phase B 

DESCRIPTION 

The basic subtraction facts are introduced through 
th« use of a variety of visual and manipulative materials. 
Reinforcement is accomplished by a variety of practice 
exercises including the use of related addition sentences* 
The number line is used to demonstrate subtraction. Empha- 
sis is placed upon the student's ability to state orally and 
in writing the basic subtraction facts without hesitation. 
Proficiency in the subtraction of two-digit an4 three-digit 
numbers, without regrouping and with regrouping, is attained 
through practice. The student is encouraged to check subtrac- 
tion by the inverse operation of addition. 
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LEARNING SEQUENCE 22: Operations — Subtraction ,, Phase B 

OBJECTIVSS 



I. The student should be able to maintain and utilize basic 
skills acquired in learning sequence 11 and 12 . 

II. To demonstrate a knowledge of subtraction and some 
properties, the student should be able to: 

A. Solve for missing addend, such as 3 +D - 8» 

B. Use the nxamber line to determine missing addends. 

C. Demonstrate that 6-0 = 6, 75 --0 = 75 ^ etc. 

D. Demonstrate that subtriction is the inverse of 
addition* 

E. Compute the difference of two two-digit numbers 
without regrouping, 

F. Compute the difference of two two-digit numbers 
with regrouping* 

G. Use vertical notation for subtraction. 

H. Subtract three-digit numbers. 

I. Check subtraction by means of addition. 

Ill, By developing skills in subtraction, the student should 
be able to: 

A. State orally and write without hesitation and aids 
the subtraction facts • 

B. Apply subtraction skills to the solution of problems. 

IV, In extending his study of the above concepts and skills , 
the student should be able to: 

A, Compute the difference of two multi-digit nmnbers. 

B. Solve division equations using repeated subtraction r 
sets and the number line. 
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LEARNING SEQUENCE 23: Problem Solving , Phase B 

DESCRIPTION 

Problem solving in this unit includes not only 
picture problems but also work problems. The student is 
encouraged to translate a given problem to a number sentence 
to solve the sentence and then to translate the solution 
to the original problem. Developing skill in writing 
sentences to fit the problem is emphasized. The student 
is encouraged to estimate an answer to the problem and then 
to apply his skills (with addition and subtraction) to solve 
the problem. 
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LEAWUIIG SEQUENCE 23; Problem Solving , Phase B 

OBJECTIVES 



I. The student should be able to maintain and utilize basic 
skills acquired in learning sequence 13* 

II. By applying addition and subtraction skills, the student 
should be able to: 

A. Identify an addition sentence that fits a given, 
problem. 

B. Identify a subtraction sentence that fits a given 
problem. 

C. v/rite a sentence to fit a given problem, do the 
computation and interpret the solution of the 
sentence as a solution of the original problem, 

D. Solve problems involving addition and subtraction 
without regrouping . 

III# The student should be able to estimate the answer 
before solving the problem • 

IV. Ii! extending his study of the above concepts and skillSr 
the student should be able to: 

A. Relate multiplication sentences to problems* and 
compute the products* 

B. Write an appropriate addition, subtraction or 
multiplication sentence for a given problem. 



LLARNirJG SEQUEMCli 24 : Geometry , Phase C 

DESCRIPTION 

The geometric fi<3ures such as circle, triangle, 
rectant/lc ond square, and their properties are reviewed • 
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LBAFNING SEQUENCE 24: Georoatry , Phase C 

OBJECTIVES 



I. The student should be abXe to maintain and utilize 
basic skills acquired in learning sequence 3 and 15. 

11^ To demonstrate a knowledge of simple figures and 
simple closed curves of the polygon, the student 
should be able to: 

Make a picture of a right angle (square corner) t^y: 

1. Drawing with a straight edge, 

2. Paper folding, 

B« Identify the right angles in a given figure, 

C« Identify a square as a special kind of rectangle. 

D. Make a conjecture about a specified polygon suoh asi 

1 4 The opposite sides of a rectangle are equal in 
length. 

2# All sides of a square are of the same lengtht 

Draw a right angle, and oopy a right angle # 

F« Draw a rectangle^ and copy a rectangle t 

G« Given a set of Various geometric figures, identify 
those shapes which are different and explain why 
they are different. 
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LEARNING SEQUENCE 25: Measuretr>en t — Li<^aid Measure 

and Dry ^Me yasure 

DESCRIPTION 

The study of measure is extended in this sequence * 
Half -pint/ pint, quarts half -gallon and gallon containeris 
are used to meaeura liquids and certain solids auch as aand 
or strawberries, Compariaion is made between quarts and 
half -gallons and between quarts and gallons. The student 
is introduced to units of weight, such as ounce and pounds 
which he employs in determining the weight of an objects 
Measurement experience with reading a Fahrenheit thermometer 
is introduced* The concepts of dozen and half-dozen are 
also introduced « 
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LEARNING SEQUENCE 25; Measurement — Liquid Measure 

and Dry Measure 

OBJECTIVES 



I. The student should be able to maintain and utilize 

basic skills acquired in learning sequences 14 and 16. 

II. To demonstrate a working knowledge of liquid measure, 
the student should be able to; 

A. Identify the following containers: 

1. Cup (half-pint). 

2. Pint. 

3. Quart, 

4. Half-gallon. 

5. Gallon. 

B. Tell how many cups of liquid such as water, or 
solid such as sand make a pint. 

C. Tell how many Cups make a quart. 

D. Tell how many quarts make a half -gallon. 

E. Tell how many quarts make a gallon. 

F. Compare the above measures. 

Ill- To demonstrate a working knowledge of dry measures , 
the student should b< able to: 

A. Distinguish between pound and ounce. 

B. Use a common scale to find the weight of an object 
to the nearest pound. 

C. Tell how many ounces make a pound, 

IV. To demonstrate a knowledge of thermometer and temperature ^ 
the student should be able to: 

A. Distinguish between thermometer and temperature. 

B. Identify a degree. 

C. Recognize and use the notation for degree. 

U. Read a thermometer (Fahrenheit) and tell the tempera- 
ture to the nearest degree. 
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LEARNING SEQUENCE 25: Measurement — Liquid Measure 

and Dry Measure (Continued) 

V. To demonstrate an understanding of the concept of 
dozen, the student should be able to: 

A, Identify a set with one dozen members • 

B. Identify a set with one-half dozen members. 
C» Construct a set with one dozen members. 

Construct a set with one-half dozen members. 

VI. In extending his study of the above concepts and skills / 
the student should be able to: 

A. Convert measure in quarts to measure in pints,, 

B. Convert measure in gallons and half-gallonr , to 
measure in quarts. 

C. ,^ead the thermometer when the temperature is below 
zero. 

n. Separate a set of objects into dozens and fractional 
parts of a dozen. 
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LEARNING SEQUENCE 26: Sets , Phase D 

DESCRIPTION 

The notion of sets and some relationships between 
sets and the operations on sets are reviewed. The student 
studies finite and infinite sets and operations of union, 
intersection and compleinentation. Emphasis is placed upon 
concepts and notation. The concepts are further reinforced 
by use of Venn diagrams. 
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LEARNING SEQUENCE 26: Sets , Phase D 

OBJECTIVES 



I. The student should be able to maintain and utilize basic 8 
skills acquired in learning sequences 1, 8 and 17. 

II. To demonstrate a knowledge of sets and terminology, 
the student should be able to: 

A. Name the cardinal number of a set using the 
notation n(A) =5. 

B. Designate the universal set by d?'jcription or 
figure and use the letter U to denote it. 

C. Identify the empty set 0. 

D. Identify a pair of disjoint sets by descriptioh 
or figure. 

E. Distinguish between finite and infinite sets and 
give an example of each. 

F. Differentiate between equal and equivalent sets 
and give an example of each. 

III. To demonstrate an ability to relate sets and to operate 
on sets, the student should be able to: 

A. Make a compari'^on of two sets, such as; 
1. n (A) =: n(B) 

3. n(A) > n(h) 

4. n(A) ^ n(B) 

B. Identify tho union of two given disjoint sets. 

C. Identify the intersection of two given disjoint 
sets as the empty set. 

D. Identify the parts of a Venn diagram, such as: 

1. Union of two given sets. 

2. Intersection of two given disjoint sets. 

3. Disjoint sets. 

IV. To demonstrate the use of set notation, the student 
should be able to; 

A. Use braces to designate a set, such as [arb]« 
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LEARNING SEQUENCE 26: Sets, Phase D (Continued) 



B. Indicate the union of two sets A and B by the 
symbol aUb. 

C. Indicate the intersection of two sets A and B 
by the symbol aOb. 

V. In extending his study of the above concepts and skills^ 
the student should be able to: 

A. Use sets of objects to determine equivalent 
fractional numerals . 

D. Distinguish between proper and improper subsets 
and give an example of each. 

C. Use the symbol to indicate "is a subset of." 

D. Explain and demonstrate the notion of the complement 
of a set (with respect to the universal set) . 



LEARTJING SEQUENCE 27: Numeration — Whole Numbers , 

Fractional Nu mbers 

DESCRIPTION 

This sequence provides review and development of 
the following basic concepts: number r numeral, decimal 
numeration system, order of numbers and relations of num- 
bers. The student is introduced to the P.oman numeration 
system and to the base five numeration system. Fractions 
are introduced and developed through the use of physical 
interpretations. The interpretations could be described 
by the Phrases "parts of the whole/' "parts of sets of 
objects/' and "points on a number line," The student is 
exposed to the notion that fractional numerals are used 
to name fractions (but can name whole numbers as well). 
Incorporated in this sequence is the notion of rounding 
numbers to the nearest ten and to the nearest hundred. • 
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LEARNING SEQUENCE 27: Numeration — Whole Numbers r 

Fractional Numbers' 

OBJECTIVES 



I. The student should be able to maintain and utilize . 
basic skills acquired in learning sequences 2, 6, 9, 
10 and 16, 

II. To demonstrate an understanding and working knowledge 
of numbers, place value and ordinal numbers, the 
student should be able to: 

A. Read and write a given n\imeral from one to one million. 

B. State which of two given numbers is the greater. 

C. State which of a set of inequalities are true 
statements, 

D* Write inequalities, such as 243 ^ 229, 

E. Express a given numeral in expanded notation. 

F. Recognize the word for a number such as eighty - 
seven for 87, 

G* Recognize that place value is used in the Hindu* 
Arabic system but not in the Roman system. 

H. Count by t^ns, hundreds and thousands to one million. 

I. Identify and read Roman numerals from one to fifty. 

J, Express the nvinbers less than 20 (in base ten) 
as numbers in base five. 

K. Write an ordinal number for each of a series of 
cardinal numbers • 

III* To demonstrate a proficiency in the use of fractions, 
the student should be able to: 

A, Name and write the fractional number to tell what 
part of a figure is shaded* 

B. Draw a picture to represent a fraction of a 
counting number. 

€• Tell which of two fractional numerals, with a 

numerator of 1, such as 1/2, 1/3, 1/4, 1/5 < names 
the grester number. 
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LEARNING SEQUENCE 27: Numeration — Whole Numbers , 

Fractional Numbers 

OBJECTIVES 



D. Use sets of objects to determine equivalent 
fractional numerals. 

E. Write at least two different fractional numerals 
for one--half, for one-third , for one-fourth, for 
one-eiqhth« 

F. Recognize that the fractional numeral 2 represents 
the whole number 1, 

G. Associate a given fraction with a point on the 
number line, and determine which of two fractions 
on the number line is greater. 

H. Determine that 1/3 of 6 is 2, 1/2 of 12 is 6, etc. 

IV. To demonrtrate that he can round off numbers, the student 
should be able to : 

A. Round off a given number less than one hundred 
to the nearest 10. 

B. Round off a given number less than 1,000 to the 
nearest 100. 

V, In extending his study of the above concepts and skills, 
the student should be able to: 

A. In'.erpret a fraction as an indicated division 
(3/4 is the same as 3 7 4) . 

B. The student should be able to compute the sum of 
fractional numbers having the same denominator. 
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LEARNING SEQUENCE 28: Operations — Addition and Subtraction 

DESCRIPTION 

This sequence includes a review of basic addition 
facts and the related subtraction facts. The conunutative 
and associative properties are reviewed and used in the 
redevelopment of basic addition facts. Addition of thousands ^ 
hundreds, tens and ones with sxms less than 10,000 is 
developed. Regrouping in ones, tens and hundreds, is empha- 
sized. Subtraction with regrouping is redeveloped and ex- 
tended to hundreds and thousands. Skills developed in 
addition and subtraction and applied to problem solving. 



LEARNING SEQUENCE 28: Operations — Addition and Subtraction 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learninq sequences 11, 12, 
20 and 22. 

II. To demonstrate an understanding of addition and subtraction, 
the student should be able to: 

A. Show that he knows the basic addition facts and 
related subtraction facts . 

B. State basic addition and subtraction facts in 

rapid response drill or testing in writing or orally. 

C. Define and illustrate the closure, commutative and 
associative properties of addition. 

D. Represent a given addition or subtraction problem 
on a number line. 

E. Subtract three-digit or four-digit numbers (without 
regrouping) . 

F. Use regrouping to add several four-digit numbers. 

G. Use regrouping to subtract four-digit numbers. 

III. To show that he can apply addition and subtraction to 
problem solving, the student should be able to: 

A. Solve a given addition problem involving units of 
measure (liquid, linear, time, etc.). 

Solve a given subtraction problem involving units 
of measure (liquid, linear, time, etc.) . 

C. Apply the operations of addition and subtraction 
to problem solving by: 

1. Deciding which operation to use. 

2. Writing the correct equation and solving it^ 

3. Judging whether the answer is reasonable in the 
the original problem. 

IV. In extending his study of the above concepts and skills, 
the student should be able to: 

A. Identify patterns in addition and subtraction, such as 
45. 42, 39, , , or 45, 49, 53, , , . 



LEARNING SEQUENCE 28: Operations — Addition and Subtraction 

(Continued) 



B. Compute the sum of multi-diqit numbers in column 
form, and check by adding in reverse order. 

C. Compute the difference of multi-digit numbers 
(for example, 671,543 • 29,768), 



1lf 

LEARNING SEQUEMCE 29: Operations — Multiplication 

DESCRIPTIO!J 

The interpretation and devclopmont of multiplication 
as an operation and its relationshij to division are the 
principal ideas in this learning sequence. Emphasis is on 
helping the student acquire a nastery of the basic multlpH- 
cation facts. The commutative property of laultiplication 
and the distributive property of multiplication over additJi.Q||^ 
help the student to learn new laultiplication facts. The 
multiplication algoritlua is developed. Various forms, 
including the expanded numeral form, the partial product^ 
form and the short form of multiplication are used. The 
associative property is employed to establish multiplication 
of a number by multiples of ten and of one hundred, Skll^t 
developed in multiplication are applied to problem solving* 
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LEARNING SEQUENCE 29: Operations — Multip lication 

OBJECTIV}]S 



I, The student should be able to maintain and utilize 
basic skills acquired in learning sequence 20. 

II. To demonstrate an understanding of the tasic concept 
of multiplication, the student should be able to: 

A. I4ultiply by usiny successive addition. 

B. Identify the factors and product in a laultipli- 
cation sentence. 

C. Use the following properties to simplify multi- 
plication ; 

1. Commutative. 

2 . Associative . 

3 . Distributive . 

D. Discover multiplication facts by using the 
distributive property and known facts such as: 

3X9 = 3X(4-f5) 

= (3 X 4) + (3 X 5) 
^12+15 
= 27. 

B. Identify 1 as the identity element for niultiplication. 

F. Use a multiplication table to determine a missing 
factor. 

G. Multiply by 10, 100, 1000, etc. 

H« Multiply one- or two-digit numbers in horizontal 
form by use of : 

1. The distributive property: 
8 X 34 = 8 X (30 + 4) 

= (3 X 4) + (3 X 5) 
12+15 

= 27. 

2. The expanded numeral form: 
30 4 

X 8 

240 32 = 272 

3. The partial-products foria: 
34 

X 8 
^ (8 X 4) 
240 (8 X 30) 

272 
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LEARNING SEQUENCE 29: QperationS " !lultiplication 

(Continued) 



Hi . 



IV. 



To demonstrate his skill in multiplication , tho student 
should be able to: 

A. Name, without hesitiation, the product to single- 
digit multiplication combinations. 

B. \ihen given a multiplication problem and its 
product, check the problem by reversing the order 
of the factors and multiplying again. 

C. Applying the skills developed in multiplication to 
problem solving. 

In extending his study of the above concepts and skills, 
the student should be able to; 

A. Multiply a multi-digit number by a single-digit 
number. 

B. Compute a product of factors, each factor having 
at least two digit. 



Identify the multiplier and/the multiplicand . 
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LEARNING SEQUENCE 30: Operations — D ivision 

DESCRIPTION 



Division, as an operation, is defined in terms of 
multiplication. It is associated with identifying the 
missing factor in multiplication sentence. However, 
repeated subtraction is also used in these initial develop- 
ments. Divisioi ^ facts are established through the use of 
related multiplication sentences* The symbol J is 
used in an algorithm for computing the quotient and the 
remainder. Division is extended to include dividends 
between 100 and 1,000 and divisors less than 10. 



LEARNING SEQUENCE 30: Operations — Di vision 

OBJECTIVES 



I. The student should bo able to maintain and utilize 
basic skills acquired in learning sequence 22 

II. To demonstrate an under. vf.anding of division, tiie stu- 
dent should be able to; 

A. Demonstrate division as successive subtraction. 

B. Recognize that division is the inverse of multi- 
plication. 

C. Recognize and identify the synibols used in division. 

D. Identify the dividend, divisor and quotient of a 
division sentence, 

E. /Vssociate the division sentence 10 v 5 with a 
question such as, "How many sets of 5 are there 
in a set of 10 objects?" 

F. Use the standard algorithm to divide a whole 
number by a whole number when the remainder is: 

1. Zero. 

2. Non-zero* 

G. State the division facts, using the inverse of the 
multiplication facts throught 144 . 

H. Apply division skills to problem solving • 

I. Check the result of a division exaiifple by multi- 
plication. 

III. To demonstrate skill in the use of division, the 
student should be able to give the division facts 
in rapid succession both orally and in writing. 

IV. In extending his study of the above concepts and 

skills, the student should be able to divide a taree- 
or four --digit number by a two-digit number, with a 
remainder equal to zero or not equal to zero. 



LEARNING SEQUENCE 31; Proble m Solving , Phase C 

DESCRIPTION 

This sequence provides a review of writing number 
sentences for given problems. The student developes skill 
in selecting data from general statements in order to 
answer questions asked- Emphasis is on estimating the 
aiiswer before solving the problera. 
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LEARNING SEQUENCE 31: Problem Solving , Phase C 

OBJECTIVES 



I. The student should be able to maintain and utilize 

basic jskllls acquired in learning sequences 13 and, 23. 

II. To demonstrate his ability to solve simple problems, 
the student should be ablfe to: 

A. Given a list of sentences, tell which sentences 
best fits a problem. 

B. Write a related subtraction sentences for a given 
addition sentences. 

C. Write a related addition sentence for a given 
subtraction sentence. 

D. Compute the numerical answer to a problem. 

E. Determine if the information given in a problem 
is sufficient; determine the operations required 
to Folve the problem; solve the problem. 

F. Utilize data outside of the problem such as a 
year is composed of 12 months. 

G. Select only the necessary data to answer the question, 
write the sentence that best fits the problem and 
solve for a numerical answer. 

H. Estimate the answer to a given problem and check 
the answer . 

III. In extending his study of the above concepts and skills, 
the student should be able to solve problems involving 
two steps and two operations. 
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LEARNING SEQUENCE 32: Geometry , Phase D 

DESCRIPTION 

The student develops ability to recognize geometric 
figures and learns how to draw them. He develops the 
geometric concepts informally and by generalizing from a 
sequence of observations which may or may not depend on 
measurement. As a figure is studied, certain properties 
become evident. Emphasis is placed upon straight lines 
(perpendicular, parallel and intersecting) and simple closed 
curves. The student is exposed to geometric solid figures and 
^s made aware their presence in the world about him. The 
area of a sir^^le closed curve is introduced in this sequence • 
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LEARNING SEQUENCE 32: Geometry , Phase D 

OBJECTIVES 



I* The student should be able to maintain and utilize 

basic skills acquired in learning sequence 3, 15 and 74. 

II. To demonstrate a working knowledge of points and lines ^ 
the student should be able to: 

A. Distinguish between a line segment and a ray. 

B. Draw parallel, intersecting and perpendicular 
lines. 

C. Identify the point (s) of intersection of two circle?, 

D. Identify the point ($) of intersection of a circle 
and a polygon. 

E. Identify the point (s) of intersection of a circle 
and a line. 

III. To demonstrate an understanding and working knowledge 
of basic polygons, the student should be able to: 

A. Distinguish between open and closed curves. 

B. Select symmetrical figures from a given set of 
figures. 

C. Identify the following simple closed curves: 

1. Triangle. 

2 . Rectangle . 

3. Square. 

D. Copy a triangle by using a protractor and an 
unmarked straight edge. 

E. Construct a figure to accompany a given problem. 

F. Identify and describe certain congruent figures. 

IV. To demonstrate an understanding of properties of 
circles, the student should be able to: 

A. Identify and draw the parts of a circle. 

V. To demonstrate a working knowledge of three-dimensional 
(solid) figures, the student should be able to: 
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LEARNING SEQUENCE 32: Geometry , Phase D (Continued) 

A. Identify the following solid figures; 

1. Sphere. 

2. Cone. 

B, Cite an example of the above in everyday life. 

VI. In extending his study of the above concepts and skills # 
the student should be able to; 

A. Distinguish between convex and concave figures. 

B. Determine the area of a rectangle and of certain 
other simple closed curves. 



LEARNING SEQUENCE 33: Measurement — Measuring Linear 

Measures , weight and Temperature 

DESCRIPTION 

Concepts presented in this sequence include measuring 
line segments and drawing line segments of specified length. 
These skills are applied to finding the measures of the 
sides of a polygon and computing the perimeter and to draw- 
ing a polygon of a specified size. Linear measures are 
expressed in centimeters and quarter-inches. Weight is 
measured to the nearest ounce. Fahrenheit scale is used to 
measure temperature. The student develops skill in reading 
and locating dates on the calendar. 
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LEARNING SEQUENCE 33: l-easurcucat — Mea surir.: Linear 

Ideasures , Weight and Teraperature 

OBJECTIVES 



I. The student si.oMld ro ahlo to inaintain ^iiJ utilize 
basic skills acquired in learning sequences 5, 14, 
21 and 25 • 

II. To demonstrate an understciud iny cf nieasurenent and 
length, th:^ st' "ant should be able to: 

A* Estimate th. ie.-gth of an object i* inches. 

B* iieasure the iencjth o? an i.'^bject to the nearest 
quarter-'inch . 

Measure the sides, ani cciputo, the perimeter pf a 
polygon of three or more aides. 

III. To demonstrate an unrlerstanding of measurement and 
weight, the student shjuld be -.ble to: 

A. Detevriine the ii:hT. o„ e giv^^u ^ oall object to 
'.h^ nearest o-.^nc-n. 
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3. h^cojici . :^ ur.c.- .-.i: I c':irc-tz ^ v;^^.,'jnt of more than 
1*^ ounces. 

C. E::pross in ourcjr a v. iirjht (jivc.i in pounds and ounces, 

IV. To deir.on3 ate a.:, under::, 'laadir-.r. of neasuren^ent and 
temperature, th*- eti^..'*ent :.ho'jid be able to: 

A. Reac a tL:^ j^ic ^e ter a:::Lng L.^hrenheit scale. 

B. Id^iitify the "re ^-^ing point an J. the boiling point of 
water on eac: ^1':. 

C. Computf^ i.Vvi'jc -^rr.^r.iir^^tur-^; fr'^m given data, 

V. To show uhat '-^e ca^.i use tli2 ::alendar properly, the 
student shorid o^i able to: 

A. Explain the relationships of days, weeks, months, 
years . 

B. Locate a given date on the ca.lcrdar. 

VI. To show that he can determine time by identifying the 
following • 



LEARNING SEQUENCE 33; Measurement — !l easuring Linear 

Measures , Weigllt Temperature 
(Continued'^ 

A . Hour • 

B. Half iiour. 

C. Quarter of hour. 
L). Minutes. 



L!^ARNING SEQUENCE 35: Sets , Phase E 

DESCRIPTION 

This learning sequence provides the student with a 
review of set concepts, language and notation. The stUdy 
of sets will afford the student a better understanding of 
the concepts of numbers and arithmetic. The union of 
disjoint sets provides a model for addition of v/hole numbers^ 
and partitioning a set provides a model for subtraction of 
whole numbers. Set concepts are used also in the study of 
geometry, since all geometric figures are sets of points. 
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LEARwaNG SEQUElJCE 35: Sets, Phase E 

OBJECTIVES 



I. Tl\e student should be able to maintain and utilize 
basic skills acquired in learning sequences 1, 8, 
17, 24, and 26. 

II. To demonstrate an understanding of the concept of sets, 
the student should be able to: 

A. Define the following particular sets: 

1. Subset of a set. 

2. Universal set. 

3. Empty set. 

4. Finite set. 

5. Infinite set. 

B. Use a sentence to describe the elements of a set« 



III. To relate sets to numbers, the student should be abie 
to : 



A. Decide whether the members of two given sets A and B 
can be paired so that each member of A corresponds to 
exactly one member of B, and each member of B 
corresponds to exactly one member of A. 



B. Define one-to-one correspondence. 



C. Recognize that two given sets A and B which can be 
put into a one-to-one correspondence have the 
same cardinal number. 



0. Identify A and B as equivalent sets if the cardinal 
number of A is equal to the cardinal number of B. 

E. Pair uhe members of two given sets A and B to 
determine whether: 

1. Set A has fewer members than set B. 

2. Set A has the same number of members as set B. 

3. Sot A has more members than set B. 



Oefire A = B if, and only if, A and B contain exactly 
the same meir±>ers regardless of the order of listing. 



IV. By using ft operations, the student should be able to: 



A. Define and illustrate the union of sets A and B 
(AUB) . 
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LEARNING SEQUENCE 35: Sets , Phase E (Continued) 

B. Define and illustrate the intersection of A and B 



C. Separate a set into two or more disjoint subsets, 

V, In extending his study of the above concepts and skills # 
the student should be able to; 

Relate set concepts to the study of geometric 
figures in a plane, all of which are sets of 
points. 

1. Point. 

2. Line segment. 

3. Line. 

4 . Ray • 

5. Angle. * 

6. Simple closed curve. 

7. Open curve. 

8. Circle. 

9 . Square • 
10. Rectangle. 

B» Partition a set into disjoint subsets in which all 
disjoint subsets are equivalent and also in which 
not all disjoint subsets are equivalent. 

C. Illustrate the commutative and associative 
properties for union. For example, AUB = bUa • 
and A U (BOC) = (AUB) U C. 

D. Illustrate the commutative and associative properties 
for intersection. For example, AHB = B/lA and 

aHcbO c) = (aHb) n c. 

E. Illustrate the distributive property for intersection 
over union. For example, A f) (bUc) = (aHB) U (A HC) . 



(aAb) . 



P. 



Illustrate the distributive property for union over 
intersection. For expmple, A U (bOC) = (aUb)^ 
(aUc). I 




LEARNING SEQUENCE 36: Numeration Systems , Phase A 

DESCRIPTION 

In this learning sequence, special emphasis is placed 
upon place value and face value. The student develops an 
understanding of our numeration system and the properties 
and symbols used in the Roman numeration system. It also 
includes an introduction to the base four numeration systemr 
Egyptian symbols for numbers and reading and writing nuiabers 
through hundred millions. 
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LEARNING SEQUEWCE 36: Kmneration Sys tems , Phase A 

OBJECTIVES 



I. The student shoulcl be able to maintain and utilize 
basic skills acquired in learning sequences 2, 9, 
10, 18 and 27. 

II. To demonstrate an understanding of the base ten 
numeration system, the student should be able to: 

A. Distinguish between face value and place value. 

B. I-lecognize that the decimal nuneration system is a 
place value system. 

C. Recognize that each digit in a numeral has a 
place value ten times as great as the place 
value of the digit to its right, 

D. v;rite decimal numerals in expanded form. Example: 
2407 = (2 100) + (4 X 100) + (0 X 10) 4- (7 X I). 

£• Group the dic^its of a decimal nuiaeral into periods. 

F. Read and write decimal numerals through the nundred 
millions place. 

III. To demonstrate an understanding of the Roman n^omeraticn 
system, the student should be able to; 

Express the following basic i^oman symbol^a as 
decimal numerals: 



I. 

\7. 
X- 
L. 
C. 



Distinguish betw^a^en place value of the decimal 
systera and fixed value of the i^oman system* 

Use the additive principle for repeated Uoman 
symbols. For example, XXX « 10 + 10 10 » 30. 

Use additive and subtracttve procedures to express 
Roman numerals as decimal numerals^ ^•g*^ VI ^ 
b 1 « 6 and IX = 10 - 1 =^ 9 



E. lioad and write Roman numerals up to 100. 
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LEARNING SEQUENCE 36: Numeration Systems, Phase A (Continued) 



IV. To demonstrate an understanding of tho base four nxLnera* 
tion system, the student should be able to; 

A. Partition a given set of objects into as many 
disjoint subsets of four men\bcrs each as possible 
and tell how many objects remain. 

B. Partition a set of fourteen objects into subsets 
of four members each and tell how many objects 
remalnf and: 

1 . Decide how many subsets contain four members 
each. 

2 . Decide how many members the remaining subset 
contains . 

3. Ekpreaa fourteen as 32^ 

four 

V. In extending his study of the above concepts and skills/ 
tho student should be able to: 

A. !t*arlition a given set of nine coins into subsets 
of 3 quarters^ 2 nickels and 4 pennies. 

B. Kealize that 3q 2n 4p could be expressed as 
324 j^^^ and means 3 quarters, 2 nickels and 

4 pennxee, which is 89^; thus^ ^^^five ^^ten. 



LEARNING SEQUENCE 37; Operations — Addition ami 

Subtraction o f Vviiole Nuiabers , Phase A 

DESCRIPTION 

This learning sequence consists of the development 
and understanding of the closure r conunutativse associative 
and identity properties of addition. Other topics con- 
sidered are estimating suns and differences r addition and 
subtraction as inverse operations, number sentences and 
nutnber patterns « 



LEARNING SEQUENCE 37: Operations -- Addition and 

Subtraction of VJhole Numbers , Phase A 

OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequence 28. 

II. To demonstrate an understanding of addition and 
subtraction, the student should be able to: 

A. State and illustrate the closure property for 
addition, 

B. Identify zero as the identity element of addition , 
and state and illustrate the identity property 
for addition ( a + 0 = a) . 

C. State and illustrate the commutative property for 
addition, 

D. State and illustrate the associative property for 
addition, 

E. Demonstrate that there is no closure property , 

no identity property , no commutative property and 
no associative property for subtraction of whole 
numbers, 

F. Explain that a - 0 = a, but 0 - a a for any 
whole number a if a is not zero, 

III, To demonstrate an understanding of inverse operations, 
the student should be able to: 

A. Explain why addition and subtraction are inverse 
operations , 

B, Estimate the sums of whole numbers, and then 
computt:i the exact differences. 

IV, To demonstrate an understanding of addition and sub- 
traction, the student should be able to: 

A, Solve simple money problems using four- and five- 
digit numerals. 

B, Identify patterns in addition and subtraction, 

C, Decide whether a given sentence involving whole 
numbers is true or false. 



LEARNING SEQUENCE 37: Operations — Addition and 

Subtraction of Vfhole N limbers / Phase A 
(Continued) 



D» Estimate differences of whole numbers (weights, 
heights, distances) . 

V. In extending his study of the above concepts ^nd skills, 
the student should be able to ; 

A. Solve money problems with six- and seven-^digit 
numerals using addition and subtraction. 

B. Construc\; number sentences which are true. 

C. Con^itruct number sentences which are false. 



LEARNING SEQUENCE 38: O^erations ^- Multiplication and 

Division of Whole Numbers / Phase A 

DESCRIPTION 

In this learning sequence the student studies 
multiplication and division of whole numbers as inverse 
operations, and considers the properties of multiplication 
and division. Other topics presented are estimating answers 
by rounding of whole numbers / patterns, problem solving and 
number sentences. 
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LEARNING SEQUENCE 38: Oj^erations — Multiplication and 

Division of Whole Numbers ^ Phase A 

OBJECTIVES 

I. The student should be able to maintain and utilize 

basic skills acquired in learning sequences 29 and 30. 

II. To demonstrate an understanding of the properties of 
multiplication and division, the student should be 
able to: 

A. State and illustrate the closure property of 
multiplication . 

B. Identify 1 as the identity property for multiplication, 
and state and illustrate the identity property for 
multiplication (a x 1 = a) • 

C. State and illustrate the commutative property for 
multiplication. 

D. State and illustrate the associative property for 
multiplication . 

E. Demonstrate that, there is no closure property, 

no identity property, no commutative property and no 
associative property for division of whole numbers. 

F. Explain that a r 1 = a, but 1 r a ?^ a for any 
whole number a if a is not one . 

G. State and illustrate the multiplication property 
of zero. 

III. To demonstrate an understanding of inverse operations, 
the student should be able to: 

A. Explain that multiplication and division are inverse 
operations . 

B. Estimate the products of \7hole numbers; then compute 
the exact products. 

C. Estimate the quotients of whole numbers; then compute 
exact quotients (provided the remainder is 0) . 

IV. To demonstrate a v;orking knowledge of multiplication 
and division, the student r.hould be able to: 

A. Solve simple money problems. 

B. Identify patterns in multiplication and division. 
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LEARNING SEQUENCE 38: Oiperations — Multiplication and 

Divisxon of Whole Numbers^, Phase A 
(ContinuedT 

C. Decide whether a given sentence involving whole 
numbers is true or false. 

D. Estiraate quotients of whole numbers (miles i^er 
gallon, money per child, etc.). 

V. In extending his study of the above concepts and skills 
the student should be able to: 

A, Construct number sentences which '.re true, 

B. Construct nuniber sentences which are false* 



LEARNING SEQUENCE 39 : Operatlona — Addition and Subtraction 

or Fractional Numbers 

DESCRIPTION 

This learning sequence develops an understanding of 
fractional numbers. The operations of addition and sub- 
traction of like fractions are introduced. Similarities 
and differences between operations involving whole numbero! 
and operations involving fractional numbers are discussed* 
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LEARNING SEQUENCE 39: Operations — Addition and Subtraction 

of Fraction al Number s" 

OBJECTIVES 



I. The student should be able to maintain and utilize . 
basic skills acquired in lear- ing 5-:eqU3nces 6 and 16. 

I. To demonstrate : \ understanding of fractional numbers, 
the student shcald be able to: 

Read fraction v/ords: and nuxuerals. 

Mr. tell fractions express Jiu us worcs and numerals. 

C. \7rite nur::er.-:ls for fractions. 

D. Givi! the meanir^gs of numerator and denominator, 

E. ComputG -n. set o£ fractions, each equivalent to 
a given fraction. 

F. Re iuce a fraction to lowest terms. 

G. Recognize proper fractions, improper fractions and 
mixed fractions. 

H. ('rder fractions on a number line. 

I. To demon':^t : r'te a wc? kiiig knowledge of fractions, 
the studer t ^houii-d be able to: 

; . Add fr^ctioas \:ith the same denominator by using: 

1. '"i: vertical form. 

2. '^'h ' horizontal form. 

V. To demons tr a -cj ,/aat he can subtract fractions with the 
same -^.enoj i. 3ito:. , the suudent should be able to: 

A. Subtract ty ,ctions ''■Lx.li uhe same denominator by using: 

1. The veri icai form. 

2. T\ie horizontal fc::m. 

B. i^ename fractions ^ith diffc:ent denominators in order 

to subtract them as fractions v;ith the Scune dettominatori 

V. In extending hir: study of the above ccn::epts and 

skills, the student rho^ld be able to analyze and solve 
problems ixxvolving fractions. 



LEARNING SEQUENCE 40: Measurement -- Cnglish and Metric 

Systems , Phase A 

DESCRIPTION 

This learning sequence consists of the study of the 
English and metric systems of measure — linear, dry, liquid, 
weight, time and temperature, A comparison of the two 
systems is made and measurements are converted from one 
system to the other. 
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LEARNING SEQUENCE 40: Measurement —E n c ^lish and Metric 

Systems , Pnase A 



OBJECTIVES 



I. The student should ba able to maintain and utilize 

basic skills acqviired in learing sequences 5, 14/ 18, 
21, 25, 33, and 34. 

II. To demonstrate the ability to uso various units of 
measure, the student should be able to: 

A. Measure the length of a physical object to the 
nearest one inch, l/2^inch, and 1/4-inch. 

B. Measure dimensions of a rectangle object. 

C. jMeasure weights in pounds and ounces. 

D. Express weight of a Boeing 747 in tons and pounds. 

E. Mea£5ure capacity of liquids and write results 
as gallons, quarts, pints, cups and ounces • 

F. Read time to the nearest minute. 

G. Express time iii two different ways. (For example, 3:40 
P.M. or twenty minutes until 4:00 P. MO 

H. Express the period of time that has elapsed since 

the landing of Apollo 11 on the moon (in years, months 
and days) . 

I. Identify or. a thermometer the boiling point and the 
freezing Moint of water (on Fahrenheit and Centigrade 
[Celsius] thermometers) . 

III. To demonstrate t^e ability to solve simple problems/ 

the student should be able to: 

A. Solve problems involving inches, feet and yards. 

B. Solve problems involving ounces, and pounds. 

C. Solve problems involving fluid ounces, pints, quarts 
and gallons. 

IV. To demonstrate a working knowledge of the metric system 
the student should ba able to: 

A. Contrast and compare the metric system of measurement 

and the English system of measurement. 
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LEARinNG SEQUENCE 40; Measurement — English and Metric 

Systems t Phase A (Continued) 



B. Identify the followi,ng: 

1. The meter as the basic unit of length in the 
raetric system. 

2. The liter as the basic unit of volume in the 
metric system. 

3- The gram as the basic unit of mass in the 
metric system. 



C. Define the following prefixes that are used in the 
metric system : 

1. xlilli- 

2. Centi- 

3. Deci- 

4. Deca-- 

5. Hecto- 

6. Kilo- 
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LLARMIMC SEQUP:nCE 41: Geometry , Phase E 

UESCRIPTIOU 

This learning sequence deals with geometric concepts 
and with relationships among geometric figures. Properties 
oi simple closed carves are investigated. Experiences with 
solici tiqures are provided. 
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LEARNING SEQUENCE 41: 



Geometry , Phase E 



OBJECTIVES 



I. The student should be able to maintain and utilize 
basic skills acquired in learning sequences 3, 15, 
24 and 32. 

II. To demonstrate a working knowledge of non--metric 
geometry, the student should be able to: 

A. Identify and construct models of: 



1. Points, line segments, rays, and lines. 

2. The following planes and simple closed curves: 

a . Rectangle . 

b . Square . 

c • Triangle . 
d. Circle. 

3. The following angles; 

a. Acute, 

b. Right. 

c. Obtuse. 

4. Intersecting lines. 

5. Parallel lines. 



III. In metric geometry, the student should be able to: 

A. Measure or compute the perimeters of the following 
simple closed curves : 



1. 
2. 
3. 
4. 



Rectangle • 
Square . 
Triangle . 

Circle (circumference) . 



r'r^asure or compute tVie area of the interior of a 
simple closed curve in square inches, square feet 
and square centimeters. 



LEARNING SEQU^INCE 42: Graphs and Probability , Phase A 

DESCRIPTION 

This learning sequence deals with reading and making 
bar graphs, line graphs, and picture graphs. The concept 
probibility is introduced. 



LEARNING SEQUENCE 43: Problem Solvin g; Phase D 

DESCRIPTION 

In this sequence the student is able to construct 
mathematical models for problems by writing number sen- 
tences. The idea of more than cne operation being used 
ia a single sentence is extended to include all four opera- 
tions. The student is able not only to compv\te answers for 
these sentences, but also to construct multiple-operational 
sentences from information given in a problem. 



LEARNING SEQUEKCE 43: ProbXMi Solving , Phaae D 

OBJECTIVES 



I. Tho studont should be ablo to maintain and utilize 
basic skills acv.*uired in learning sequences 13, 23, 
and 31 • 

I. To deiT.onstrate an ability to aolve simple problems ^ 
the student should be able to: 

A. Kead r. description of a physical problem and 
decide whether a mathematical model is appropriate, 

B. Construct f\ mathemcitical model of the given 
problem (i.e., a number sentence or set of sen- 
tences which fit or aeeKi to fit the given problem). 

C. Solve the raathemat^ical model. 

D. Intcrprot the solutio*^- of the mathematical model 
as a solvition of the given physical problem. 

E. Chec!. the roiutiox^ in the given physical problem, 

F. i/ocide whether the model is appropriate. 

I. The studc;;t Lj.iould be able to estimate answers to 

tiXcrcjr.ses and problems • 



